Effects of estradiol metabolites on cAMP production and degradation.
(Full text is available at http://www.manu.edu.mk/prilozi). 17beta-Estradiol is metabolized to 2-hydroxyestradiol, and 2-hydroxyestradiol is converted to 2-methoxyestradiol. These steroids reduce proliferation of, migration of and collagen production by vascular smooth muscle cells with an order of potency of 2-methoxyestradiol > 2-hydroxyestradiol > 17beta-estradiol, i.e. the converse of their estrogenic potency. Since cAMP also inhibits cell growth, it is conceivable that these steroids alter cAMP synthesis or degradation, and this hypothesis was addressed in this study. In cultured preglomerular vascular smooth muscle cells pretreated with a high concentration of a broad spectrum phosphodiesterase inhibitor (3-isobutyl-1-methylxanthine, 1 mM) to eliminate phosphodiesterase activity as a confounding variable, high (100 microM), but not low (10 microM), concentrations of 17beta-estradiol, 2-hydroxyestradiol and 2-methoxyestradiol attenuated isoproterenol-induced cAMP by 15%, 19% and 55%, respectively. 2-Hydroxyestradiol (100 microM) also attenuated forskolin-induced cAMP by 31% in cells treated with 3-isobutyl-1-methylxanthine. In cells not pretreated with 3-isobutyl-1-methylxanthine and using concentrations of steroids (10 microM) that did not interfere with adenylyl cyclase, 17beta-estradiol decreased by 34%, 2-hydroxyestradiol did not alter and 2-methoxyestradiol increased by 60% isoproterenol-induced cAMP. These results indicate that in preglomerular vascular smooth muscle cells, high concentrations of 2-hydrxoyestradiol markedly inhibit adenylyl cyclase whereas 17beta-estradiol and 2-methoxestradiol only modestly inhibit adenylyl cyclase even at high concentrations. Our results also indicate that lower concentrations of 17beta-estradiol, 2-hydroxyestradiol and 2-methoxyestradiol activate, have no effect on and inhibit, respectively, phosphordiesterase activity. The effects of these compounds on phosphodiesterase activity may account in part for the greater potency of 2-methoxyestradiol as an anti-growth compound compared with 17beta-estradiol and 2-hydroxyestradiol. Key words: Estradiol, Estradiol metabolites, 2-Methoxyestradiol, Cyclic adenosine monophosphate.